It can be considered as established that epileptic phenomena occur more frequently in catatonic schizophrenia than chance alone would explain. The literature on this subject was summarized by Hill (1948) . This increased propensity of the brain of the catatonic patient to discharge in an epileptiform fashion can be assessed quantitatively. The method in use for this purpose, which will be described below, consists in the activation of the E.E.G. by means of intravenous " metrazol " injections combined with simultaneous stimulation of the retina by flickering light. It has been given the portmanteau term " Phomac" (PHOto-MetrazolACtivation) by Remond (1952) . The origins of this method are as follows. Walter and Walter (1949) have described the use of the electronic stroboscope in the production of paroxysmal E.E.G. changes, myoclonus, or seizures in suitably sensitive subjects.
Similarly, intravenous injections of " metrazol" have been used to activate the E.E.G. for diagnostic purposes. The latter method lends itself to a quantitative assessment of the epileptic tendency of the central nervous system (Hutchinson, 1951) . Gastaut (1950) September, 1947 , and had remitted spontaneously after one month. The next attack occurred in May, 1948, and she was treated successfully with insulin comas and electro--convulsions. After this she remained well for I 0 eight months and then had a relapse which -" lasted only six weeks and ended spontaneously. X She remained well until August, 1950 . Her E present admission was arranged three weeks X 0 after the onset of her illness. On admission she was restless and manneristic, showing a number of stereotyped movements. She had thought blocking, was hallucinated, and had a number of hypochondriacal delusions. Her case was followed over some three months. On three occasions a Phomac threshold estimation was made, and then she refused further cooperation in threshold measurements until just before her discharge from hospital. She gave as a reason that the test made her feel strange and frightened (Fig. 2) .
Case 3.-A woman aged 29, suffering from catatonic schizophrenia, was admitted on October 3, 1950. She was a woman of shy, retiring personality, who had become increasingly quiet and withdrawn over the past year. Some two months before admission she became restless, continually " turning out " articles of clothing and furniture in her room. Three weeks before admission she became very depressed and agitated. At work she behaved strangely, weeping and repeating to a colleague, " I love John ". On admission she was semistuporose, mute and inactive, bewildered, and incontinent of urine and faeces. During the period of ward observation it was noted that at times she appeared hallucinated, and when she was induced to speak under the influence of " amytal," bizarre delusions were revealed, suggestive of schizophrenia. Four photo-metrazol convulsions and five electro-convulsions were given with apparent good recovery. Phomac thresholds were estimated on several occasions (Fig. 3) .
Case 4.-A man aged 17, suffering from catatonic schizophrenia, was admitted on December 22, 1950, in catatonic stupor. He had always been a solitary, sensitive person. Although generally unobtrusive he was at times given to outbursts of fierce temper. At sohool he was said to have been " rather lazy ". Six weeks before admission he came home late one evening staggering around in a drooping posture. From that evening onwards he changed progressively. He became very suspicious of people, refused to go out, and neglected his appearance. He felt people were looking at him, became tearful, and slept poorly. He became gradually worse and on admission was found to be mute, resisted passive movements, and showed flexibilitas cerea. He was incontinent and had to be fed and generally cared for.
He emerged from the stupor when given electro-convulsive therapy but remained deluded and hallucinated. He was treated with insulin coma but failed to improve lL:2..L further after 34 comas, and on the 9 10 parents' request was discharged home.
Phomac thresholds were estimated before E.C.T. was given (Fig. 4) solitary, selfconscious, and over-conscientious. She had difficulties in making friends, was given to swings of mood and sudden outbursts of temper. At school she was socially poorly adjusted. About two months before admission, following sexual intercourse, she developed irrational fears, and was unable to accept reassurance by her doctor. She appeared preoccupied and her standard of work fell off markedly. She became depressed and irritable and very slow. She had ideas about a trial to be imposed on her by outside influences. On admission she was very slow in movement and speech and was depressed. During her stay in hospital she had five clearly delineated periods of disordered behaviour each lasting from 21 to 11 days, getting progressively shorter. Her behaviour during these periods was characterized by social withdrawal, depression, tenseness, and perplexity, which came on suddenly. She refused to talk to anyone and refused food. She resented intrusion and was negativistic. She had self-deprecatory and aggressive ideas. This behaviour subsided again over four to five days and she became bright, friendly, and cooperative for periods of 10 to 20 days. There was no reliable evidence of thought disorder or hallucinations. In view of the somewhat atypical clinical picture a Rorschach test was given which showed obsessional as well as schizophrenic features. Having been free of attacks for two months she was discharged recovered. Phomac tests were carried out at weekly intervals in and out of the attacks (Fig. 5 ).
Results
The results are shown graphically in Figs. 1, 2, 3, 4, and 5, the numbers corresponding to the case number. Except in Case 3 (Fig. 3) The next question is whether the threshold variation is specific for catatonic schizophrenia, or whether it is due to non-specific factors which can also be found in other conditions. The clinical state most nearly approaching catatonic stupor is depressive stupor. Here, too, there is a state of prolonged immobility and sluggishness of somatic function. We have estimated the Phomac threshold in patients during depressive stupor and our findings will be reported elsewhere. It was not found to be abnormally low as is often the case in catatonic stupor, nor was it found to vary in the course of the illness.
The variation in the Phomac threshold therefore does not appear to be due either to artefact or to non-specific factors associated with stupor as such, but seems to be caused by some change in the central nervous system which is characteristic of catatonic schizophrenia. There is nothing very unlikely in this. In recurrent catatonia cyclical biochemical changes have been described since Gjessing's (1932 Gjessing's ( , 1938 ) observations on nitrogen metabolism in this condition. More recently the biochemical changes have been linked with cyclical endocrine changes and these in turn with E.E.G. changes (Rowntree and Kay, 1952) .
We may compare the observations in this study with similar observations in the literature (Hill, 1948; Corriol and Bert, 1950) . The patients in the present series had a relatively low threshold towards the end of stupor and it fell to a lower level or zero when they were in remission. The patient reportedby Hill showed a marked tendency to E.E.G. abnormalities when activated by insulin. Hill injected a certain quantity of insulin intravenously on 16 occasions spaced out equally over the course of the illness which lasted 12 weeks. He then assessed the amount of paroxysmal activity in the E.E.G. over a constant period following the injection. He found that the amount of paroxysmal activity was greatest in the beginning and at the end of the stupor, when two spontaneous epileptiform convulsions took place. This finding, if translated into our terminology, would indicate that the patient had a relatively low insulin threshold in the beginning of his illness and just before and immediately after recovering from stupor. Hill Gellhorn (1943) and others who studied the changes in excitability in an autonomic regulating centre following successful physical treatment of schizophrenia. They deduced such changes from observation of alterations in the function of the autonomic nervous system. Gellhorn concluded on the basis of his own work and that of others that in schizophrenia there is a variation in the reactivity or excitability of a central mechanism which functions through the sympathetico-adrenal andvagoinsulin systems. Hill and others (1951) have produced evidence of a like nature. Both Gellhom and Hill suggest that this central mechanism is a diencEphalic autonomic centre. Gellhorn further suggests that the effect of physical treatment in schizophrenia is brought about by a stimulation of this centre, and a consequent increased excitability of the sympathetico-adrenal system. In this connexion it is interesting to note that in our series the threshold varies in the same manner no matter whether the remission occurs spontaneously as in Cases 2 and 5, or whether it is induced by convulsive therapy as in Cases 1 and 4. A mechanism of this sort may have a homeostatic function in relation to the rest of the central nervous system (Hill, 1952) , and the cyclical endocrine and metabolic changes observed in catatonic schizophrenia may be mediated through such a system. Summary The photo-metrazol threshold has been assessed repeatedly at different times in the course of the illness in five patients suffering from catatonic schizophrenia. The variations thus observed were related to the changing clinical state.
In four patients the threshold fell as they emerged from stupor.
It is suggested that the fall in threshold represents a rise in the excitability of a presumed diencephalic homeostatic mechanism, which can occur either spontaneously or be brought about by convulsion therapy.
